passing a current limited pulse through saidiffiaterial so as to drive material 
from said first conductive element into said matpial as a conductive filament; and 

passing a second pulse through said ^terial in the opposite direction of said 
current limited pulse so as to drive materm from said second conductive element into 
said material thereby increasing the cmss sectional area of said conductive filament 
and reducing the resistance of said^ntifuse; 

wherein the current in s^d current limited pulse is lower in magnitude than the 
current in said second pulsjf and wherein said current limited pulse is passed through 
said material prior to non-current limited pulse. 



2. The method of Claim 1 , wherein ^d current limited pulse and said second pulse have 
approximately the same voltage with opp osite polarity. 



3. The method of Claim 1, wherein 
percent lower in magnitude than said 



said current in said current limited pulse is 20 to 33 
cuirent in said second pulse. 



4. (Amended) A method of programming an antifus^^id antifuse comprising a 
material that is substantially non-conductive when sai^ntiftise is unprogrammed, said 
material being disposed between and in electrical omitact with a first conductive element and 
a second conductive element, said method coi^ising: 

passing a current limited pul^ through said material so as to drive material 
from said first conductive element into said material as a conductive filament; 

passing a second pulse through said material in the opposite direction of said 
current limited pulse so as to drive material from said second conductive element into 
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said material thereby increasing the cross sectional a^sTof said conductive filament 
and reducing the resistance of said antifiise; ancL 

passing a third pulse through said ni^rial in the same direction as the current 
limited pulse, said third pulse being gi^er in magnitude than said current limited 
pulse, said third pulse further reduftng the resistance of said antifuse, 

wherein the current iiwsaid current limited pulse is lower in magnitude than the 
current in said second pu^e, and wherein said current limited pulse is passed through 
said material prior aranion-current limited pulse. 
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The method of Claim 1, 

wherein passing a current lifnited pulse through said material comprises 
applying a first voltage to said firsfl conductive element and applying a second voltage 
to said second conductive element! said second voltage being greater in magnitude 
than said first voltage, and limiting the current to a desired magnitude; and 

wherein passing a second fpulse through said material comprises applying said 
second voltage to said first condi ctive element and applying said first voltage to said 
second conductive element. 



6. The method of Claim 1 , wherein 
conductive filament comprises silicide 



said material comprises amorphous silicon and said 





(Amended) The method of Claim 1, fiari^Ter comprising passing a plurality of current 
mited pulses through said material prior to^assing said second pulse through said material. 
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8. (Amended) The method of Claim 7, w lerein passing a plurality of current limited 
ilses through said material comprises passing at least two current limited pulses through said 

material, said at least two current limited puls< s being opposite in polarity. 

9. (Amended) A method of programmir g an antiflise, said antifuse comprising a 
material that is substantially non-conductive vhen said antifuse is unprogrammed, said 
material being disposed between and in elect ical contact with a first conductive element and 
a second conductive element, said method comprising; 

applying a prepulse to said m iterial, said prepulse having a current of a first 
magnitude that drives material from said first conductive element into said material as 
a conductive filament; and 

applying a programming puh 
a current of a second magnitude that 



e to said material, said programming pulse having 
drives material from said second conductive 



element into said material adding to ; ;aid conductive filament; 

wherein said current of a first magnitude is lower than said current of a second 
magnitude, and wherein said prepuls 5 is applied prior to applying any programming 
pulses. 



10. The method of Claim 9, wherein said current of a second magnitude is 20 to 33 
percent greater in magnitude than said current pf a first magnitude. 

11. The method of Claim 9, 

wherein said prepulse has a firfet voltage applied to said first conductive 
element and a second voltage applied/ to said second conductive element; and 
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wherein said first programming pi Ise has said second voltage applied to said 
first conductive element and said first vol ;age applied to said second conductive 
element. 

12. The method of Claim 9, wherein said cmrent of said programming pulse is applied in 
the opposite direction of said current of said prfepulse, 

13. The method of Claim 12, further commising applying a second programming pulse to 
said material, said second programming pulse having a current of a third magnitude, said 
current of said second programming pulse bepng applied in the same direction said current of 
said prepulse. 

14. The method of Claim 13, wherein s^id third magnitude is not greater than said second 
magnitude. 

15. The method of Claim 13, wherein isaid third magnitude is greater than said second 
magnitude. 



16. The method of Claim 13, further 
programming pulse and said second 



omprising repeatedly applying said first 
progranmiing pulse a predetermined number of times. 



1 7. The method of Claim 1 3, ftirther 
programming pulse and said second 
below a predetermined value. 

870749 vl / PF-OA [Rev, 000913] 



comprising repeatedly applying said first 
programming pulse until the resistance of said antifuse is 
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fprther < 



18. (Amended) The method of Claim 9, fhrther comprising at least one additional 
prepulse to said material prior to applying saip programming pulse. 

L 

19. (Amended) A method of programmi ig an antifuse, said antifuse comprising a 
material that is substantially non-conductive when said antifuse is unprogrammed, said 
material being disposed between and in elec :rical contact with a first conductive element and 
a second conductive element, said method c )mprising: 

applying a prepulse to said material, said prepulse having a current of a first 
magnitude that drives material from ^aid first conductive element into said material as 
a conductive filament; and 

applying a second prepulse td said material after said applying a first prepulse 
to said material, wherein said second prepulse has said current of a third magnitude 

applying a programming pulse to said material, said programming pulse having 

drives material from said second conductive 
element into said material adding to said conductive filament; 

wherein said current of a firstjmagnitude is lower than said current of a second 

ied prior to applying said programming pulses; 



a current of a second magnitude that 



magnitude, and wherein said prepulse is app^ 
and 

wherein said first prepulse has 
polarity as said second prepulse. 



approximately the same voltage wdth opposite 



20. The method of Claim 19, wherein sa|d third magnitude is approximately equal to or 
greater than said first magnitude. 
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21 . (Amended) A method of programming an antifusef said antiftise comprising a 
material that is substantially non-conductive when said ^tifiise is unprogrammed, said 
method comprising: 

applying a first voltage across said material and a first current through said 
material, said first current driving a conductive filament with a first cross sectional 
area through said material; and 

applying a second voltage across said material and a second current through 
said material, said second voltage h^ing the same magnitude and opposite polarity as 
said first voltage, said second current having a greater magnitude and opposite polarity 
as said first current, said second current increasing the size of said conductive filament 
to a second cross sectional area,/said second cross sectional area being greater than 
said first cross sectional area; 

wherein said first current having insufficient magnitude to produce a 
conductive filament with said second cross sectional area, and wherein said first 
current is applied through slaid material prior to any current which has sufficient 

magnitude to produce a c^ductive filament with said second cross sectional area. 

i 

( 

22. (Amended) A method|C)f progranmiing an antifiise, said antifiise comprising a 
material that is substantially non-conductive when said antifiise is unprogrammed, said 
method comprising: 

applying at least one prepulse to said material, said prepulse including a first 

current to drive a conductive filament through said material, said first current having 

// 

insufficient magmtude to produce said conductive filament v^th a desired resistance; 
and 
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applying at least one programming puls^ro said material after the application 
of said at least one prepulse, said prograniimiftg pulse including a second current 
having a greater magnitude than said fix^current to increase the cross sectional area 
of said conductive filament and to j^ecrease the resistance of said conductive filament 
to a desired resistance, 

wherein said prepuce is applied prior to the application of any programming 

pulses. 



23. The method of Claim 22, v^herpin said prepulse and said programming pulse have the 
same magnitude voltages v^th opposije polarities. 




24. (Amended) The method of Clg^m 22, further comprising at least one additional 
prepulse to said material. 



25. The method of Claim 24, whjerein said plurality of prepulses have approximately the 
same currents with opposite polarities. 
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